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The construction of a humanoid robot may be within reach. The science of artificial
intelligence (AI) offers new understandings to contemporary Christian theology. First of
all, the emerging field ofembodied intelligence discloses the wholeness of the human being,
correcting the tendency in Christian theology toward an anthropological dualism of body
and soul. Secondly, artificial intelligence offers fresh understandings of the human mind,
with implications for how human creativity reflects the creativity of God.
Can you imagine having a witty con-
versation with your own personal robot,
similar in construction to C3PO from the
film Star Wars, while he takes care of your
laundry, dishes and waste disposal? By con-
structing "small" machines and robots like
C3PO, the artificial intelligence community
hopes to improve the quality of human life.
For example, the construction of a human-
oid robot named Cog is currently underway
at the Artificial Intelligence Laboratory at
MIT. When the possibility of "artificial hu-
manity" is considered, it seems that "natu-
ral humanity" has reached a new height of
creative power.' What is the source of the
human creativity that makes the construc-
tion of a robot possible? Is it simply evolu-
tionary development, or does human creativ-
ity have its source in something that tran-
scends human life? What kind of deity, if
any, is implied in the creation of artificial
intelligence?
Artificial intelligence (AI) sheds signifi-
cant light on contemporary Christian theol-
ogy.- This programmatic essay asserts three
primary hypotheses. First, the attribute of
human creativity is clearly illustrated in AFs
attempt to construct a humanoid robot. Sec-
ondly, the creativity expressed in AI points
to a creative transcendent being. The cre-
ative actions of the God of Christianity will
be employed as a case study to put forward
one explanation for the existence of human
creativity. Thirdly. AI, like all human cre-
ations, is an example of humans being "cre-
ated co-creators" with God; as such, it can
be used for good or evil.
Artificial intelligence is a scientific dis-
cipline that studies all facets of the human
mind. It culminates in the construction of
useful artifacts based on human intelligence.
Launched at a 1956 conference at Dartmouth
College, conference as a systematic research
program. AI is directed toward getting com-
puters and robots to be "smart" and do
"smart" things to assist humans in daily and
vocational tasks. AI also employs comput-
ers and robots to simulate activities of hu-
man beings, so that the understanding of how
humans work can be deepened. 3 AI is be-
coming increasingly a reflexive science, con-
stantly benefiting from a dialectic between
computers and the human mind. 4 This sym-
biosis allows for immense creativity through
the development of many different engineer-
ing applications, including robotics, vision
systems, language systems, and circuit de-
sign technology.
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Cog, a humanoid robot
A major advance in the creative human
spirit is occurring at the MIT AI Lab in its
current attempt to construct an artificial hu-
man, something like the fictitious Lt. Com-
mander Data of the television series. "Star
Trek: The Next Generation." The construc-
tion of such a robot, named Cog, testifies to
the remarkable creativity of AI. Isaac
Asimov's vision in his mid-century novel, /,
Robot, about a positronie android brain with
humanlike consciousness, is slowly becom-
ing a reality. Margaret Boden argues that
developments like the construction of Cog
have increased the sense of wonder among
scientists today, wonder over the possibility
of representation, meaning and mind.' 1 One
reason for the "wonder factor
7
" within AI is
the fact that the human mind-and-body is a
mysterious and complex frontier. In visual
art. drawing and painting the human figure
is the most difficult creative challenge; like-
wise, in AI, building a humanoid robot is a
formidable task. Although only the upper
torso is complete on this fabricated human.
Cog will be fully operational soon.
The justification for Cog comes out of
a new trend in AI toward embodied intelli-
gence (contra Dreyfus).'1 challenging the tra-
ditional symbolic approach, which asserts
that intelligence is ultimately abstract, for-
mal symbol manipulation that is independent
of the medium in which the symbols are
embodied. 7 Rodney Brooks, on the other
hand, sees humanlike embodiments as criti-
cal to the development of humanlike intelli-
gence. Embodied intelligence is a point of
contact in the dialogue between AI and
Christian theology, which affirms the psy-
chosomatic unity of the human person/ The
central premise behind embodied intelli-
gence is that human consciousness is human
because it is formed in a human, physical
body. Although humanoid robots are not
human, since they are not complex biologi-
cal systems with a brain and central nervous
system, James Sennett hypothesizes that they
can still be thought of as persons (though
not human persons) when they exhibit "self-
consciousness" (e.g., in the ability to assess
their own states)."
During the past decade, AI has run into
several roadblocks in constructing a human-
oid robot. For example, in terms of the de-
velopment of mind, emotions remain an
enigma. In contrast to Cartesian rational-
ism, recent neurological evidence suggests
that emotions are not a luxury, but rather that
they are essential for rational decision mak-
ing. 11' Many studies are currently underway
in cognitive robotics that attempt to model
human emotion, further expressing creativ-
ity in the lab. ' ' Every step of the way, teams
of AI engineers must be creative as they in-
tegrate new systems and abilities into Cog.
The creative problem solving and sense of
wonder in AI research is present in other re-
search fields, but embodied AI's goal of
building a humanlike robot, from the inside
out, is a unique challenge. Where does this
creativity point?
Analogy and the image of God
Jewish and Christian theologians are es-
pecially interested in AI's attempt to build a
humanoid robot because of their belief that
humanity is created in the image of God
(imago Dei). 12 The concept of imago Dei
claims analogically that in some sense hu-
manity "images" God. Analogies show simi-
larity in difference. There is a fundamental
difference between humans (and humanoid
robots) and God—namely, the difference be-
tween created and uncreated reality, the ma-
terial and the immaterial. Medieval theolo-
gian Thomas Aquinas wrote, "No term can
be used of God in quite the same sense
(univoce) as it is of other things." L3 Although
analogies are limited, they can deepen the
understanding of God.
Analogy is also a central form of rea-
soning within science, including AI. The
central thesis of AI—that human mental ac-
tivities are similar to the activities of a com-
puter—is based on analogy. Instead of see-
ing humans as made in the image of God,
humans are viewed as machines. Such rea-
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soiling is creatively employed by AI engi-
neers daily as they try to build a robot analo-
gous to humans. The ultimate success ofAI's
analogical approach depends on the adequacy
of a mechanistic and functionalistic explana-
tion of humanity. 14 Daniel Dennet has be-
come one of the chief proponents of the func-
tionalist view of human life. In Conscious-
ness Explained Dennet argues that human
consciousness can be explained comprehen-
sively and decisively in purely material terms.
Roger Penrose counters that human con-
sciousness is beyond the algorithms of com-
putational science. When human beings are
said to be self-conscious, it means that there
is such a thing as being human: human be-
ings have subjectivity. The subjectivity of
the human person is a stalling point for many
modern theologians, including Wolfhart
Pannenberg. 1? This theological approach is
typically called "theological anthropology."
It attempts to discover the theological sig-
nificance ofhuman self-consciousness as de-
scribed by the natural and human sciences,
which today includes AI. Creativity is one
aspect of human consciousness and intelli-
gence.
There is a significant sense in which
the act ofhumans building humanoid
robots mirrors God's creation ofand
continued interaction with humanity.
The creativity of God is a sufficient ex-
planation of the creativity of the human
mind, but not a necessary one. There are
alternative and competing theories that are
equally viable, but these do not have to ex-
clude a theist option. If Penrose is right in
saying that a computational explanation of
consciousness is inadequate, maybe another
approach will succeed in explaining and con-
structing humanlike consciousness. For ex-
ample, the embodied approach employed in
the Cog project, may eventually succeed in
producing autonomous, self-conscious intel-
ligence. If this end is accomplished, many
naturalists will claim that this human attain-
ment proves God's nonexistence. However,
this would be only the second time that au-
tonomous intelligence was created, the first
being the creation of human intelligence.
When one considers all of the intellec-
tual capital—both in theory and infrastruc-
ture—that has gone into developing science
and technology throughout human history in
order to place AI on the platform, possibly
to create autonomous robots, it is an unlikely
conclusion that this is an accident of cultural
evolution. A great deal of time, planning,
and cumulative collective human intelli-
gence would have gone into the successful
creation of an autonomous humanoid robot.
Why not conclude that this deliberate, labo-
rious process points to an even greater pre-
existent intelligence? This essay will pro-
ceed by correlating the human creation of
robots with the divine creation of the world.
The analogical argument
The source of human creativity is co-
herently explained by the paradigmatic bib-
lical creation accounts. The
creativity demonstrated in AI
reflects the creativity of
God. 1 " Creativity, which is a
central part of human
personhood. finds its source
within God. the Creator of
the universe, who continues
creative activity throughout
human history. The similarity in the anal-
ogy is that humans building robots mirror
God's creation of mankind. One difference
is that humans were originally created per-
fect (imago Dei), whereas cognitive robots
will never be perfect because of human fal-
lenness (imago humanitatis). Therefore, ro-
bots made in the human image inherit both
its beauty and its ugliness. Because human
existence is divided between good and evil,
AI (and all human endeavors) have the po-
tential for good and evil.
The Boston Theological Institute 23
The second hypothesis of this essay, that
the creativity expressed in AI points to a cre-
ative transcendent being, is questioned by
some scientists. For example, Karl Popper
contends that theories should be, in principle,
falsifiable. 17 Since the concept of the cre-
ativity of God implies the existence of a de-
ity, which is an unfalsifiable belief. Popper
would claim the second hy-
pothesis of this essay to be
inadequate. However,
Popper's positivist episte-
mology has now been ques-
tioned by many post-
foundationalist philoso-
phers, including Kuhn and
Lakatos. It is the method-
ological work of Imre
Lakatos (via Nancey
Murphy) which is especially
helpful in getting around
this roadblock to religious discourse. 18
In contrast to Popper's concern with the
falsifiability of theories, Lakatos emphasizes
commitment to a certain "research program."
He urges that attention be directed not to
individual hypotheses and theoretical net-
works at any one point in time, but to the
development of research programs over a
span of time, such as the Newtonian program
to treat the universe as a mechanical system.
The "hard core" of a program (like Newton's
laws) is exempt from falsification so that
positive possibilities can be explored. There-
fore, this essay will proceed with the triune
God of Christianity as the "hard core," while
exploring the possibility of the Christian God
being the source of human creativity exhib-
ited in AI. This "gamble on transcendence,"
as George Steiner describes it, suggests that
all human creative efforts imply the exist-
ence of a God. It is the imago Dei that serves
as the essential link between humanity and
God in the biblical narratives.
In the Old Testament, the image of God
is mentioned directly in only three passages
(Genesis 1:26-27; 5:1-3; 9:5-6). This essay
emphasizes creativity as one way humans
reflect God. The idea of humanity's creativ-
ity being a reflection of God's own creativ-
ity has a long poetic heritage. For example,
British Romantic poet, Samuel Taylor
Coleridge, asserts in his Biographia
Literaria, that it is in the act of human cre-
ation that the imago Dei is truly expressed. 2"
Source Analogy
(creator)
ative agents have freedom to "co-create"
with God, through making artifacts out of
natural materials.
The creative God
Theologian Robert Neville argues that
creation is the root doctrine of Christian the-
ology and a paradigm for human creativity. 23
Creation means the work of God in bring-
ing into being, without the use of any preex-
isting materials, everything that is. The bib-
lical story affirms that God brought the
whole world into existence, ex nihilo—out
of nothing. 24 Although the initial creation
was immediate, there has also been a medi-
ate or derivative creation, God's subsequent
work of developing and fashioning what was
originally brought into existence. In Book
12 of his Confessions, Augustine describes
the subsequent origination of new entities
fashioned from the previously created ma-
terial that the Bible calls "formless and void"
(Gen I:!).25 From this invisible myriad of
In these cases, humans are often part-
ners with God in producing what comes
to be, "imagingforth" artifacts as God
did in creation. Thus, from this per-
spective, God is involved inA I as engi-
neers construct robotics out of various
metals, circuits and chips.
atoms, God continues, throughout the first
chapter of Genesis, to fashion the universe
by progressively bringing forth matter: God
says, "Let the waters bring forth. . ." (vs 20),
and "Let the earth bring forth. . ." (vs 24).
Furthermore, the description of the forming
of Adam specifies the use of some type of
material—"dust from the ground" (2:7).
According to Augustine's exegesis it may
well be that what God did originally was
merely to create from nothing, and then in
subsequent creative activity, God fashioned
everything from the atoms initially created.
Therefore, the various species created at the
later time would be just as much God's do-
ing as was the origin of matter.
If God does at least part of the creative
work through immanent means, the origi-
nation of the various later species through
the laws of genetics—even recent hybrid va-
rieties of roses, corn, cattle, and horses—is
God's creative work. In these cases humans
are often partners with God in producing
what comes to be, "imaging forth" artifacts
as God did in creation. Thus, from this per-
spective, God is involved in AI as engineers
construct robotics out of various metals, cir-
cuits and chips. God's initial creation be-
comes a paradigm for the ongoing creative
process in the world.
After sparse mention in the early twen-
tieth century, the doctrine of creation has
enjoyed a recent renaissance in Christian
theology, related to contemporary environ-
mental concerns. Earlier un-
derstandings of creation em-
phasized the initial act, and
particularly the uniqueness
of God's power to create ex
nihilo. while human beings
are always dependent on
preexisting materials for
their creative acts. More re-
cent considerations of the
doctrine of creation, how-
ever, have emphasized the
continuing creativity of
God. emphasizing the simi-
larity between divine and human creativity
through the recognition that God, as do
people, creates by rearranging preexisting
materials.
This renaissance in the doctrine of cre-
ation has been enriched by the contributions
of theologians from a variety of perspec-
tives. 26 The concept of creatio continue)
makes three primary affirmations: (1) cre-
ation is an ongoing process in which God is
continuously active; (2) God is everywhere
present, affecting the creation at every mo-
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ment and at every level of complexity; (3)
the future of creation is open-ended.- 7 These
affirmations show that God may be seen as
one who accompanies the evolution of the
cosmos, sustaining and influencing its de-
velopment. 2 * If God is continuing to create
new forms and new possibilities, what is
humanity's role in this continuing creation?
Co-creating in artificial intelligence:
a concluding proposal
Human work, especially technological
innovation, may be seen as partnership with
God in the continuing work of creation.
Some have suggested the term "co-creation"
to describe this role for humans. Karl Barth
was leery of this term because it implied an
unsubstantiated equality with God that has
been articulated by some AI researchers. : "
Philip Hefner's more nuanced version, "cre-
ated co-creators," is more appropriate.
Hefner writes, "the human being is God's
created co-creator, whose purpose is the
modifying and enabling of existing systems
of nature so that they can participate in God's
purposes." 3"
Through science, a greater comprehen-
sion is gained of the natural processes
through which God creates. For example,
cognitive robotics is helping with the under-
standing of the complex interaction of all the
human systems that make for human con-
sciousness. With a deeper understanding of
these processes, human beings can partici-
pate in the ongoing creativity ofGod.31 From
this perspective, science and technology
serve God's ongoing creative work.
When seen in this light, cognitive ro-
botics is a new modality for divine agency,
as are other forms of technology. This is
not to take away from the high level of hu-
man creative intelligence demonstrated in
projects like the construction of Cog. Rather,
this Christian concept of God goes beyond
both deism and naturalism. Creatio continue!
opens up the possibility that God continues
to act creatively in sustaining the world.
The concept of created co-creators im-
plies that human beings actively take part in
God's ongoing creativity. Thus, they also
have responsibility for their creations.
Frightening images of Frankenstein and
golem loom large in the cultural imagina-
tion of the West. AI can be applied for good
or evil ends. Therefore, it is in the techno-
logical assessment of AI that a dialogue be-
tween science and religion can be helpful.
AI challenges traditional Christian theolo-
gians to resist the neo-Luddite impulse and
critically embrace the changing world. On
the other hand, Christian theology challenges
AI researchers to think profoundly about the
nature, responsibility and puipose of human-
ity. Together, scientists and theologians can
begin to discuss the plethora of pressing
questions raised by this creative advance. 32
Instead of subvening human creativity,
the Christian concept of an active, personal.
Creator God provides a compelling expla-
nation for humanity's creative prowess. This
dynamic view of the creative God as a spiri-
tual explanation for the evolution of human
creativity provides an alternative to Dennet's
naturalistic explanation. Seen in this light,
AI is a shadow box show of the continuing
creativity of God.
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Endnotes:
1. The term "artificial humanity" is used
by Rodney Brooks and others within the field
of cognitive robotics (a subdiscipline within
AD to indicate the goal of constructing an
autonomous humanoid robot.
2. The term "artificial intelligence" (AD
will be employed throughout this paper to
denote both the scientific discipline, as well
as the community of scientists and engineers
who carry out research in this field.
3. Brooks and Stein.
4. Cf. Wiener, pp. 1 Iff.; cf. Stein.
5. Boden.
6. Brooks and Steels; Foerst (1998), pp.
99-102; cf. Dreyfus.
7. For an explanation of the symbolic ap-
proach see the discussion of "Good Old
Fashioned AI (GOFAI)" in Haugeland.
8. The classical Christian affirmation of
embodied humanity (contra gnosticism) is
reinforced by the doctrines of the incarna-
tion of Jesus Christ and the resurrection of
the dead. Cf. Tracy for a modern treatment
of embodiment
.
9. Sennett, p. 197; cf. Lillegard.
10. Damasio; LeDoux; Picard.
1 1. Velasquez; Pfeifer.
12. See Foerst (1998).
13. Aquinas, 1.32. p. 143.
14. Foerst (1996), p. 685.
15. Pannenberg.
16. On the warrants of analogy in theo-
logical construction, see Tracy, pp. 405-445.
17. Popper.
18. Murphy.
19. Scholem, pp. 63, 64; Sayers.
28 Journal ofFaith and Science Exchange, 1998
20. Coleridge, part 13. 14.
21. Coleridge, I, p. 199.
22. Wieman.
23. Neville.
24. Gen. 1:1; cf. John 1:1-3; Rev. 4:11;
Romans 4:17; May.
25. Augustine. 2.12.1-17. pp. 289-328.
26. E.g., Whiteheadian process theolo-
gians (John Cobb and David Griffin), scien-
tist-theologians (Arthur Peacocke and John
Polkinghorne), and trinitarian theologians
(Jurgen Moltmann and Thomas Torrance).
27. The openness of the future, the third
point, is the most theologically debatable of
the three affirmations of creatio continua.
The future is open in terms of the creative
potential of human beings; however, the fu-
ture of the cosmos is certain from an escha-
tological standpoint. Limiting God's knowl-
edge of the future is problematic for the tra-
ditional understanding of the omniscience of
God. For a defense of God's omniscience,
focusing on the issue of quantum indeter-
minacy, see Davis.
28. Peacocke; Polkinghorne.
29. Theologian Karl Barth argues that the
primary continuing creative work of God is
building the new creation, the Church. See
Barth HI/ 1.
30. Hefner, p. 212.
31. The idea that humans can co-create
does not mean that all human creative ac-
tivities are divinely inspired.
32. Pressing ethical and philosophical
questions raised by AI remain for further dis-
cussing: e.g.. How will these robots be
used—for the benefit or destruction of hu-
manity? Do robots have a soul? What moral
and ethical properties do robots have? How
will the existence of thinking machines that
are smarter than humans affect human self-
understanding? May the conversation con-
tinue!
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